The north-east of Europe is a territory where latitudinal zonation in distribution of mires and its relation to bioclimatic zones is distinctly pronounced. From tundra to the limit of taiga, polygonal, palsa, aapa mires and raised bogs follow each other in succession. The preservation of mires depends upon the personal initiative of researchers, local administrations and the support of international opinion.
Study area
The north-east of Europe includes two large administrative regions of Russia -the Arkhangelsk region with Nenets Autonomous District and the Republic of Komi. They are shown on the map (Fig. 1) .
In the north the territory includes the eastern coast of the White Sea and the Barents Sea coast, together with adjacent islands, the largest being Kolguev (in the north-west), Novaya Zemlya and Vaigach (in the north-east). In the west it borders Karelia and in the south the border approaches 60 0 N. The eastern border is with the Ural Mountains.
Geography of mires and their features
In the vast expanses of north-eastern Europe two bioclimatic zones are distinguished: arctic (tundra) and boreal (taiga). The arctic zone is divided into four subzones: high arctic tundra (N. Zemlya Island), arctic tundra (south of N. Zemlya and north of Vaigach Isles), north tundra and south tundra. The boreal zone is represented by three subzones: forest-tundra, north and mid taiga. It is curious that the administrative borders between mid and south taiga almost coincide with the natural ones. The distribution of mires is clearly connected with bioclimatic zones and subzones. From north to south the following types of mires can be found: polygonal, palsa, ribbed fens (aapa) and raised bogs. The most widely distributed are the herb and herb-moss fens; they spread from high-arctic tundra to the southern limit of the territory, but their floristic composition, syntaxonomy and types change along the latitudinal gradient.
Mires constitute a significant portion of vegetation cover in the tundra. The most remarkable type of Arctic mire is the polygonal mire. The polygonal structure arises through a net of deep cracks breaking the mire surface into polygons. In the north-east of Europe polygonal mires are confined to northern (typical) tundras. The westernmost localities of polygonal mires have been recorded in the east of the Malozemelskaya tundra in the region of Nenetskaya Ridge. Here they are especially numerous in the Neruta River Valley. The southernmost localities of polygonal mires are recorded in the upper reaches of the Kolva River. Data on the spread of polygonal mires in north-eastern Europe has recently been published [3] . These data have changed the traditional idea that polygonal mires are characteristic of the north of Asian Russia and North America.
Herb and herb-moss fens are distributed throughout the whole Arctic. Herb-moss fens only occur in the high Arctic. The most typical fens of the coastal part of the Arctic are grass-sedge fens with Dupontia fischeri and Carex stans. These fens are characterised by high water saturation and often merge with saltmarshes, forming large wetlands. Sedge-cottongrass-moss fens occur throughout the whole tundra (except the High Arctic tundra subzone) in river and stream valleys and in lake depressions, as well as in coastal lowlands at some distance from the sea. These fens include Eriophorum medium, E. russeolum, E. polystachion, Carex chordorrhiza, C. concolor, etc.
Another peculiar type of mire is the palsa mire which is connected with sporadic distribution of permafrost. Palsa have various shapes and heights. Most characteristic of palsa is dwarf birch (Betula nana), which is especially abundant in the low parts of a palsa. European palsa are treeless. In European Russia palsa mires appear in the south Arctic but they are at their most typical outside it, in the forest-tundra subzone. Their northernmost location is Kolguev Island. Thus their geographical range may be termed arctic-boreal.
The next type of mire along the north-south direction is the ribbed fen (aapa mire). The main features of ribbed fens are: concave surface shape, high water saturation in the centre and a heterotrophic string-flark complex. The centre of this mire is occupied by communities with higher mineral nutrition demands. Usually these are herb and herb-moss flarks and herb-sphagnum strings, whereas the edges are meso-oligotrophic, low shrub-peatmoss with pine and Sphagnum fuscum.
Three dominating synusia are characteristic of the ribbed fens -herb, peatmoss and brown moss (Amblystegiaceae). Their ratio and role in the composition of vegetation cover clearly varies. The dominance of peatmoss synusia is indisputable on the positive elements of micro-relief and on the marginal parts of mire massifs. Herb and brown moss synusia are dominant in the negative forms of micro-relief, mainly in central parts of mire massifs. The presence of herb flarks that lack moss cover is one of characteristic features of ribbed fens. They are clearly visible from the air as well as on aerial and space photographs, owing to the peculiar structure of string-flark complexes: the thin winding light strings are seen against the dark water of flarks. They are restricted to forest-tundra, northern and mid taiga. Thus the north part of their range is overlapped by palsa mires, while the south part is overlapped by raised bogs. The ribbed fens are restricted to foresttundra, northern and middle taiga. Up to the present day many authors still rely on old data from well-known publications [2, 4] and write about the concentration of ribbed fens in north-eastern Europe in the north taiga in the Pechora basin. The latter is actually not the case. In fact ribbed fens are spread throughout the whole of the north-eastern European taiga in the subzones of forest tundra, north and mid
